










































































K\SRWKHVL]HG WKDW YDVSLQ FRXOG IXQFWLRQ DV D FRPSHQVDWRU\ DQWLGLDEHWLF DQG DQWLDWKHURJHQLF
SURWHLQ LQ REHVLW\ UHODWHG GLVRUGHUV VXFK DV LQVXOLQ UHVLVWDQFHRU GLVHDVHV RI WKH FDUGLRYDVFXODU
V\VWHP +HLNHU 7KXV YDVSLQ FRQVWLWXWHV D SURPLVLQJ GUXJ WDUJHWZLWK YDULRXV ILHOGV RI
DSSOLFDWLRQV LQPHWDEROLFDQGDWKHURJHQLFGLVHDVHV LQGXFHGE\RYHUZHLJKWDQGREHVLW\ %OKHU
9DVSLQEHORQJVWRWKHVHUSLQIDPLO\VHUSLQ$DQGNDOOLNUHLQ./.LVWKHRQO\NQRZQ
WDUJHW SURWHDVHRI YDVSLQ +HLNHU HW DO 8OEULFKW HW DO 7KHPHQWLRQHGEHQHILFLDO
HIIHFWVRQJOXFRVHWROHUDQFHLQPLFHFDQEHDVFULEHGWRWKHLQKLELWRU\DFWLYLW\RIYDVSLQ+HLNHUHW
DO)XUWKHUPRUHIRUERWKSURWHLQVDUROHLQSVRULDVLVDFKURQLFVNLQLQIODPPDWLRQRIWHQ
UHODWHG WR REHVLW\ KDV EHHQ GHPRQVWUDWHG (LVVD DQG'LDPDQGLV  6DDOEDFK HW DO 
6FKXOW]HWDO7RJHWKHUWKHVHILQGLQJVKLJKOLJKWWKHSDWKRSK\VLRORJLFDOUHOHYDQFHRIYDVSLQ
DQG./.7KXVDGHWDLOHGVWUXFWXUDOXQGHUVWDQGLQJRI WKH LQKLELWRU\DFWLRQRIYDVSLQ WRZDUGV
./.PD\FRQWULEXWHWRWKHSKDUPDFHXWLFDOLQWHUYHQWLRQRUPRGXODWLRQRIYDVSLQDFWLYLW\DVZHOO
DVWRDSURIRXQGXQGHUVWDQGLQJRIXQGHUO\LQJVSHFLILFLW\






QDWLYH VWDWH RI LQKLELWRU\ VHUSLQV8SRQ FOHDYDJH RI WKH5&/ D FRYDOHQW HVWHU ERQG LV IRUPHG
EHWZHHQ6RIWKHUHVSHFWLYHSURWHDVHDQGWKHEDFNERQHFDUERQ\ORIWKHVHUSLQ3UHVLGXH3ULRU
WRK\GURO\VLVDQGUHOHDVHRIWKHSURWHDVHWKH5&/LQVHUWVLQWRȕVKHHW$7KHUHE\WKHSURWHDVHLV




WKLV ³SRLVHG UHDG\´ FRQIRUPDWLRQ +DUURS HW DO  EHDUV WKH ULVN RI XQLQWHQGHG VHUSLQ
LQDFWLYDWLRQGXHWRODWHQF\WUDQVLWLRQSURWHDVHLQGHSHQGHQWLQFRUSRUDWLRQRIWKH5&/0RWWRQHQHW
DO1DDQG,PRUSRO\PHUL]DWLRQ'DYLVHWDO<DPDVDNLHWDO,QERWK
WKH ODWHQW DQG SRO\PHUL]HG VWDWH WKH5&/ LV XVXDOO\ LQDFFHVVLEOH IRU SURWHDVHV UHQGHULQJ WKH















D UHPDUNDEOH WKHUPRVWDELOLW\ DV RQO\ KLJK WHPSHUDWXUHV ZHUH DEOH WR LQGXFH SRO\PHUL]DWLRQ
8OEULFKWHWDO:HDOVRIRXQGQRLQGLFDWLRQVIRUDWHQGHQF\WRZDUGVWKHODWHQWWUDQVLWLRQ

























DVDOVRUHSRUWHGIRUWKHDrosophila melanogaster Serpin 42 Da(OOLVGRQHWDO






YDVSLQH[KLELWV WKHFODVVLFDOVHUSLQVWUXFWXUHZLWK WKHH[SRVHG5&/)LJXUH$ +HLNHUHWDO
7KHLQWDFW5&/DWWKHWRSRIYDVSLQFRPSULVLQJUHVLGXHV(WR0LVLQODUJHSDUWVQRW










c GHVSLWH ORZ VHTXHQFH VLPLODULWLHV DPRQJ WKHVH VHUSLQV UDQJLQJ IURP  VHTXHQFH
LGHQWLW\
















FUXFLDO IRU SURWHLQ VWDELOLW\ DQG PRUH LPSRUWDQWO\ FRQWURO WKH RSHQLQJ RI ȕVKHHW $ ZKLFK
UHSUHVHQWVDNH\SURFHVVRIWKHVHUSLQLQKLELWRU\PHFKDQLVP6WHLQDQG&DUUHOO:KLVVWRFNHW













SRO\PHUL]DWLRQ WHQGHQFLHVVXFKDVREVHUYHGIRUPXWDWLRQV LQĮDQWLWU\SVLQĮ3,6)6 LQ






















































































































ODWHQF\ PLVIROGLQJ DQG SRO\PHUL]DWLRQ LV LQFUHDVHG YLD WKH QDWXUDO RFFXUULQJ PXWDWLRQ RI
JOXWDPDWH WR O\VLQH DW WKDW SRVLWLRQ (. 613 QXPEHU 5V LQGLFDWLQJ WKH KLJK
LPSRUWDQFHRI WKLV FRQVHUYHG VDOWEULGJH IRUQDWLYH VWDWH VHUSLQ VWDELOLW\ DQG IROGLQJ -HSSVVRQ
 /RPDV HW DO  7KLV PXWDWLRQ DFFRXQWV IRU  RI DOO Į$7 GHILFLHQFLHV DQG LV













REVHUYDWLRQVZH KDYH SUHYLRXVO\ GHPRQVWUDWHG YDVSLQV WKHUPRVWDELOLW\ DQG UHOXFWDQFH WR IRUP

















LQWHUDFWLRQ DQG WKXV VORZV GRZQ 5&/ LQVHUWLRQ EXW GRHV QRW SUHYHQW IRUPDWLRQ RI WKH IXOO
DQWLSDUDOOHOȕVKHHW +RSNLQVHWDO$FOHDUJDLQ LQVWDELOLW\DIWHUSURWHDVHFOHDYDJHZDV
REVHUYHG IRU WKH $3 PXWDQW RI YDVSLQ DJDLQ VXSSRUWLQJ VORZHG EXW VWLOO RFFXUULQJ 5&/
LQVHUWLRQXQGHUO\LQJWKHVXEVWUDWHQDWXUHRIWKHVHKLQJHUHJLRQPXWDQWV)LJXUH$,QFRPSDULVRQ
WR WKH75PXWDQW LQ YDVSLQ LQWURGXFWLRQRI D SUROLQH DW WKH3SRVLWLRQ VHHPV WR VOLJKWO\




















5&/VHTXHQFH IRU./. LQKLELWLRQ DQGZH UHFHQWO\SURSRVHG WKDW H[RVLWH LQWHUDFWLRQVSOD\ DQ
LPSRUWDQW UROH HQDEOLQJ ./. LQKLELWLRQ ZLWK YDVSLQV 5 SOD\LQJ D NH\ UROH WR RIIVHW WKH
GHWULPHQWDOFOHDYDJHVLWH8OEULFKWHWDO

&RQFOXVLRQV  6HUSLQV DUH HIIHFWLYH SURWHDVH LQKLELWRUV ZLWK VSHFLILFLWLHV IRU D ZLGH UDQJH RI
SURWHDVHV7KHLQKLELWLRQIROORZVDVXLFLGHVXEVWUDWHPHFKDQLVPDQGLQYROYHVH[WHQVLYHGRPDLQ
UHDUUDQJHPHQWVZLWKLQWKHYDVSLQPROHFXOH7KHVWUXFWXUHRIFOHDYHGYDVSLQDQGWKHFRPSDULVRQWR























*HQHUDWLRQ RI UHFRPELQDQW YDVSLQ - 5HFRPELQDQW H[SUHVVLRQ DQG SXULILFDWLRQ RI YDVSLQ DQG













&U\VWDOOL]DWLRQ;UD\GDWD FROOHFWLRQDQG VWUXFWXUHGHWHUPLQDWLRQ - )RU FU\VWDOOL]DWLRQJHO
ILOWUDWLRQ SHDN IUDFWLRQV ZHUH SRROHG DQG FRQFHQWUDWHG WR PJPO ,Q D KDQJLQJGURS YDSRU
GLIIXVLRQVHWXSDW.ȝOSURWHLQDQGȝOFU\VWDOOL]DWLRQEXIIHUZHUHPL[HGDQGHTXLOLEUDWHG
DJDLQVW  PO RI FU\VWDOOL]DWLRQ EXIIHU DV UHVHUYRLU VROXWLRQ VXSSOHPHQWDU\ 7DEOH 7KH
DQDO\]HGFU\VWDOVZHUHGLUHFWO\IUR]HQLQOLTXLGQLWURJHQ;UD\GDWDFROOHFWLRQZDVFDUULHGRXWDW
.XVLQJDZDYHOHQJWKRIcRQEHDPOLQHRI WKH%HUOLQ6\QFKURWURQ %(66<
%HUOLQ *HUPDQ\ HTXLSSHG ZLWK D0$50RVDLF&&' GHWHFWRU  PP 0$55(6($5&+
1RUGHUVWHGW *HUPDQ\ 7KH GLIIUDFWLRQ GDWD ZHUH LQGH[HG LQWHJUDWHG DQG VFDOHG ZLWK ;'6






HW DO  0XUVKXGRY HW DO  DV ZHOO DV 3+(1,; $GDPV HW DO  DQG PDQXDO
UHEXLOGLQJZLWK&227(PVOH\HWDO7/6JURXSVZHUHGHWHUPLQHGXVLQJWKH7/60'ZHE
VHUYHU3DLQWHUDQG0HUULWWDE6WUXFWXUHVZHUHYDOLGDWHGE\02/352%,7<&KHQHW















5&/ UHVLGXHV LQ WKLV VWXG\ IROORZV WKH QRPHQFODWXUH RI 6FKHFKWHU DQG%HUJHU 6FKHFKWHU DQG
%HUJHU

&LUFXODU GLFKURLVP VSHFWURVFRS\ WHPSHUDWXUHLQGXFHG SRO\PHUL]DWLRQ DQG FRPSOH[
IRUPDWLRQDQDO\VLV &LUFXODUGLFKURLVP&'VSHFWUDZHUHUHFRUGHGXVLQJPPTXDUW]FXYHWWHV




FLWUDWH DQG  P0 1D&O DV LQGLFDWHG 9DVSLQ./. FRPSOH[ IRUPDWLRQ DIWHU KHDWLQJ ZDV
DQDO\]HGDIWHUFRROLQJRQLFHEHIRUHLQFXEDWLRQZLWK./.IRUPLQPRODUUDWLRRISURWHDVH











VXSSRUWHG E\ WKH (XURSHDQ8QLRQ DQG WKH )UHH 6WDWH RI 6D[RQ\ -7+ DQG E\ WKH'HXWVFKH
)RUVFKXQJVJHPHLQVFKDIW6)%³2EHVLW\0HFKDQLVPV´&16&-7+7KHDXWKRUVWKDQN











$IRQLQH 390RULDUW\1:0XVW\DNLPRY0 6REROHY297HUZLOOLJHU 7& 7XUN'
8U]KXPWVHY$DQG$GDPV3')(0IHDWXUHHQKDQFHGPDS$FWD&U\VWDOORJU6HFW'
%LRO&U\VWDOORJU71±






















&ROODERUDWLYH&RPSXWDWLRQDO3URMHFW1XPEHU 7KH&&3VXLWH SURJUDPV IRU SURWHLQ
FU\VWDOORJUDSK\$FWD&U\VWDOORJU6HFW'%LRO&U\VWDOORJU50±











'HPHQWLHY $ 'REy - DQG *HWWLQV 3*:  $FWLYH VLWH GLVWRUWLRQ LV VXIILFLHQW IRU
SURWHLQDVHLQKLELWLRQE\VHUSLQVVWUXFWXUHRIWKHFRYDOHQWFRPSOH[RIDOSKDSURWHLQDVHLQKLELWRU
ZLWKSRUFLQHSDQFUHDWLFHODVWDVH-%LRO&KHP281±




(OOLVGRQ $0 =KDQJ 4 +HQVWULGJH 0$ -RKQVRQ 7. :DUU &* /DZ 5+ DQG












*LOV$.QRFNDHUW , DQG'HFOHUFN3- 6XEVWUDWHEHKDYLRURISODVPLQRJHQ DFWLYDWRU
LQKLELWRU LVQRWDVVRFLDWHGZLWKD ODFNRI LQVHUWLRQRI WKH UHDFWLYH VLWH ORRS%LRFKHPLVWU\35
±
*RRSWX%+D]HV%&KDQJ:6'DIIRUQ75&DUUHOO5:5HDG5-DQG/RPDV'$

































+XQWLQJWRQ -$.MHOOEHUJ0 DQG6WHQIOR - &U\VWDO VWUXFWXUHRISURWHLQ& LQKLELWRU
SURYLGHVLQVLJKWVLQWRKRUPRQHELQGLQJDQGKHSDULQDFWLYDWLRQ6WUXFWXUH11±

















-HQVHQ -. DQG*HWWLQV 3*:  +LJKUHVROXWLRQ VWUXFWXUH RI WKH VWDEOH SODVPLQRJHQ



































DQWLFK\PRWU\SVLQ PRGXODWHV WKH VSULQJORDGHG VHUSLQSURWHDVH LQWHUDFWLRQ %LRFKHPLVWU\ 37
±
/XNDFV&05XELQ+DQG&KULVWLDQVRQ':E(QJLQHHULQJDQDQLRQELQGLQJFDYLW\LQ







0ROKR6DEDWLHU 3 $LDFK0 *DLOODUG , )LHVVLQJHU -1 )LVFKHU $0 &KDGHXI * DQG











1DNDWVXND$:DGD - ,VHGD ,7HVKLJDZDUD6+LJDVKLR.0XUDNDPL..DQ]DNL0
,QRXH.7HUDPL7.DWD\DPD$+LGD.(JXFKL-+RULJXFKL&62JDZD'0DWVXNL























3HUU\ '- +DUSHU 3/ )DLUKDP 6 'DO\ 0 DQG &DUUHOO 5:  $QWLWKURPELQ
&DPEULGJH$ODWR3URDQHZYDULDQWLGHQWLILHGXVLQJWKHSRO\PHUDVHFKDLQUHDFWLRQ)(%6
/HWW254±
5LFDJQR 6 &DFFLD 6 6RUUHQWLQR * $QWRQLQL * DQG %RORJQHVL 0  +XPDQ
QHXURVHUSLQVWUXFWXUHDQGWLPHGHSHQGHQWLQKLELWLRQ-0RO%LRO388±



















$* 3URWHRO\WLF DFWLYDWLRQRISURFKHPHULQE\NDOOLNUHLQEUHDNV DQ LRQLF OLQNDJH DQG
UHVXOWVLQ&WHUPLQDOUHDUUDQJHPHQW%LRFKHP-452±
6H\DPD.1XNLZD77DNDEH.7DNDKDVKL+0L\DNH. DQG.LUD6 6LL\DPD



























:DUGHOO 05 &KDQJ :6 %UXFH ' 6NLQQHU 5 /HVN $0 DQG &DUUHOO 5: 















=KRX $ 6WHLQ 3( +XQWLQJWRQ -$ DQG &DUUHOO 5:  6HUSLQ SRO\PHUL]DWLRQ LV
SUHYHQWHGE\DK\GURJHQERQGQHWZRUNWKDWLVFHQWHUHGRQKLVDQGVWDELOL]HGE\JO\FHURO-
%LRO&KHP278±


















1')   <DPDVDNLHWDO
SODVPLQRJHQDFWLYDWRU
LQKLELWRU3$,
(2;   'HZLOGHHWDO
&90   -HQVHQDQG*HWWLQV
SURWHLQ&LQKLELWRU3&, /4   +XQWLQJWRQHWDO'<   /LDQG+XQWLQJWRQ
ĮDQWLFK\PRWU\SVLQ
Į$&7
$&+   %DXPDQQHWDO
$6   /XNDFVHWDOE&$$  
DQWLWKURPELQĮ$7 $7+   6FKUHXGHUHWDO
SURWHLQ=GHSHQGHQW
SURWHDVHLQKLELWRU3=,
$);   +XDQJHWDO$-8  






























UHVXOWHG LQ WKH K\SHUVWDEOH FRQIRUPDWLRQ % 6'63$*( DQDO\VLV RI SRO\PHUL]DWLRQ IRU QRQ
LQKLELWRU\ PXWDQWV 75 DQG $3 LQ QDWLYH DQG FOHDYHG VWDWH DIWHU  PLQ LQFXEDWLRQ DW
LQGLFDWHG WHPSHUDWXUHV 57± URRP WHPSHUDWXUH7DNHQ WRJHWKHUZLWK WKH&'GDWD LQ $ WKLV
GHPRQVWUDWHV5&/ LQVHUWLRQ IRU ERWK KLQJH UHJLRQPXWDQWV DIWHU FOHDYDJH 3 SUROLQH VOLJKWO\
GHVWDELOL]HVWKHUHOD[HGFOHDYHGVWDWH&6'63$*(DQDO\VLVRIYDVSLQSRO\PHUL]DWLRQWRS
DQGFRPSOH[IRUPDWLRQERWWRPDIWHUKLQFXEDWLRQDWLQGLFDWHGWHPSHUDWXUHVZLWKGLIIHUHQW1D&O
DQGFLWUDWHFRQFHQWUDWLRQVDP01D&OP0FLWUDWHEP01D&OP0FLWUDWHFP0
1D&OP0FLWUDWHGP01D&OP0FLWUDWH'6'63$*(DQDO\VLVDVLQ&EXW
DIWHUSURORQJHGKLQFXEDWLRQDWLQGLFDWHGWHPSHUDWXUHVDVLQGP01D&OP0FLWUDWH
:KLOHFLWUDWHVXSSUHVVHGSRO\PHUL]DWLRQWKHPRQRPHULFYDVSLQUHPDLQVDFWLYHDQGDEOHWRLQKLELW
./.,QGLFDWHGEDQGVDUH±VHUSLQSURWHDVHFRPSOH[DFWLYHVHUSLQDFWLYH7DJFOHDYHG
VHUSLQFOHDYHGVHUSLQSURWHDVH
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